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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mirror surface 
position detecting device increasing the precision of the 
position detection of the mirror surface of a rear view 
mirror or the like without increasing the size of a drive 
unit. 

SOLUTION: A mirror holder 1 1 is mounted at a pivot part 
7 of a housing 4 of an electric rear view mirror device 1 . 
A first drive mechanism 40a contained in the housing 4 
is provided with a motor 21a, gear 5a, rod drive 6a and 
the like. When the motor 21a is rotationally driven, the 
gear 5a is rotated. The rotation of the gear 5a drives the 
drive rod 6a whose thread part 15a is meshed with a 
flexible pawl 16a forward and backward toward the 
same/the opposite side of the mirror in respect with the 




gear 5a, and the mirror holder 1 1 is tilted in the horizontal direction. Then a sensing rod 33a is 
moved toward the same or the opposite side of the mirror, a pinion 36a meshed with a rack 
35a is rotated, and the tilt position in horizontal direction of the mirror is detected based on the 
rotation position of the pinion 36a. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In mirror plane location detection equipment equipped with a detection means to detect the tilt 
location of the mirror (26) supported free [ tilting ] said detection means The rack member which 
follows and moves to the mobile (6a, 6b, 11) which carries out migration displacement according to the 
tilt of a mirror (26) (33a, 33b), Mirror plane location detection equipment which is a means to detect in 
the rotation location of a pinion (36a, 36b) including the pinion (36a, 36b) which geared to said rack 
member (33a, 33b). 

[Claim 2] It is mirror plane location detection equipment with which said mobile holds a mirror (26) in 
mirror plane location detection equipment according to claim 1 and which is an attachment component 

(ii). 

[Claim 3] In mirror plane location detection equipment according to claim 1 said mobile Actuation 
connection is carried out between the tilt driving means (40a, 40b) to which tilt of the mirror (26) is 
carried out, and a mirror (26). By the drive of said tilt driving means (40a, 40b) It is mirror plane 
location detection equipment formed so that it may be the actuator (6a, 6b) which carries out rectilinear 
motion in order to carry out tilt of the mirror (26), and said rack member (33a, 33b) may move with 
straight-line migration of said actuator (6a, 6b). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to mirror plane location detection equipment. 
[0002] 

[Description of the Prior Art] In the conventional door mirror for automobiles, the electric door mirror 
equipment which enabled it to change a field-of-view include angle is known. Conventional electric 
door mirror equipment is shown in drawing 6 and drawing 7 . In drawing 6 , the drive unit 103 is being 
fixed in the case body 102 of electric door mirror equipment 101. 

[0003] The drive unit 103 is equipped with housing 104, the gear 105, and the rod drive 106 grade. The 
mirror holder 1 1 1 is attached in the pivot section 107 of housing 104 on the screw 112, and the mirror 
holder 1 1 1 can be tilted focusing on the pivot point N on the axis M of a screw 112. The spherical- 
surface strike 1 13 is formed in the location estranged from said axis M in the mirror holder 111, and 
fitting of the bulb 1 14 of the rod drive 106 is carried out to the spherical-surface strike 113. 
[0004] Moreover, as shown in drawing 7 , the volume assembly 121 is formed in housing 104. The 
volume assembly 121 is equipped with the lever 122, and the point of a lever 122 is contacted by the 
energization force of the spring by which interior was carried out to the volume assembly 121 at the 
inner edge of the rod drive 106 at the usual state. The volume body of said volume assembly 121 
consists of variable resistors. 

[0005] And if the rotation drive of the motor M is carried out, the gear train 108 by which actuation 
connection was carried out will operate to the output shaft of Motor M, a gear 105 will rotate, and the 
attitude drive of the rod drive 106 will be carried out to a gear 105 by engagement with the flexible pawl 
115 of a gear 105, and the thread part 1 16 of the rod drive 106. Then, tilt of the mirror holder 1 1 1 is 
carried out a core [ the pivot point N on said axis M ], and as a dashed line or a two-dot chain line shows 
to drawing 6 , tilt of the mirror 1 17 is carried out a core [ the point O on said axis M ]. 
[0006] At this time, the movement toward the rod drive 106 is interlocked with, as a dashed line or a 
two-dot chain line shows to drawing 7 , the lever 122 of the volume assembly 121 rotates, and when 
resistance changes corresponding to the rotation location of a lever 122, the tilt location of the mirror 
1 17 held at the mirror holder 1 1 1 is detected. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, in conventional electric door mirror 
equipment 101, the attitude successive range of the rod drive 106 was made equivalent to the rotation 
range of a lever 122, and it was considering as the configuration which detects the tilt location of a 
mirror 1 17 with the volume body of the volume assembly 121 based on the rotation location of the lever 
122. However, as shown in drawing 7 , from the rod drive 106, the rotation range of said lever 122 is 
range where extent not shifting is narrow, therefore had the problem that the detection precision per unit 
angle became low, in the rotation range of a lever 122. 

[0008] in order to solve this problem , if the die length of a lever 122 be lengthen and the rotation range 
of a lever 122 be make large , the detection precision per said unit angle will improve , but in order for 



spacing with a group of a volume body and the rod drive 106 to become large when the die length of a 
lever 122 become long in this case , or to secure the rotation tooth space of a lever 122 , there be a 
problem that the drive unit 103 will be enlarge . 

[0009] The purpose of this invention is to offer the mirror plane location detection equipment which can 
improve the detection precision of mirror plane locations, such as a door mirror, without enlarging a 
drive unit. 
[0010] 

[Means for Solving the Problem] It is carrying out that said detection means is a means detect in the 
rotation location of a pinion including the rack member which follows and moves to the mobile which 
carries out migration displacement according to the tilt of a mirror, and the pinion which geared to said 
rack member as the summary in mirror plane location detection equipment equipped with a detection 
means detect the tilt location of the mirror supported free [ tilting ] in invention of claim 1 in order to 
solve the above-mentioned trouble. 

[001 1] Invention of claim 2 makes it the summary for said mobile to be an attachment component 
holding a mirror in mirror plane location detection equipment according to claim 1. Invention of claim 3 
is an actuator which carries out rectilinear motion by the drive of said tilt driving means by carrying out 
actuation connection of said mobile in mirror plane location detection equipment according to claim 1 
between the tilt driving means to which tilt of the mirror is carried out, and a mirror in order to carry out 
tilt of the mirror, and it is making to prepare said rack member so that it may move with straight-line 
migration of said actuator into the summary. 

[0012] (Operation) In invention of claim 1, if tilt of the mirror is carried out, a mobile will carry out 
migration displacement according to the tilt of a mirror. And if a rack member follows and moves to a 
mobile, the pinion which geared to the rack member will rotate and the tilt location of a mirror will be 
detected in the rotation location of a pinion. 

[0013] In invention of claim 2, the tilt location of a mirror is detected in the rotation location of the 
pinion which geared to the rack member which follows and moves to the attachment component holding 
a mirror. In invention of claim 3, by the drive of a tilt driving means, in order to carry out tilt of the 
mirror, rectilinear motion of the actuator by which actuation connection was carried out between the tilt 
driving means and the mirror is carried out. A rack member is moved with straight-line migration of this 
actuator, and the tilt location of a mirror is detected in the rotation location of the pinion which geared to 
this rack member. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized this invention is 
explained according to a drawing, drawing 1 shows the electric door mirror equipment for automobiles - 
- it is a fracture top view a part. In drawing 1 , the drive unit 3 is being fixed in the case body 2 of 
electric door mirror equipment 1 . 

[0015] The drive unit 3 is equipped with the housing 4 which consists of front housing 4a and rear 
housing 4b. The mobile and the mirror holder 11 as an attachment component are attached in the pivot 
section 7 of housing 4 on the screw 12. The attachment member 25 of a pair is formed in the right-and- 
left both ends (refer to drawing 1 ) of the mirror holder 1 1, and the mirror 26 is attached in both the 
attachment member 25. In addition, on these specifications, in drawing 1 , a left is called left, the 
method of the right is called right, in drawing 3 , the upper part is called top and a lower part is called 
bottom. 

[0016] Said mirror holder 1 1 is supported possible [ tilting in a longitudinal direction and the vertical 
direction ] focusing on the pivot point P on the axis L of a screw 12, and tilt of said mirror 26 is carried 
out in a longitudinal direction and the vertical direction a core [ the point Q on said axis L ] 
corresponding to a motion of the mirror holder 1 1 . 

[0017] In housing 4, 1st drive 40a which carries out tilt of said mirror holder 1 1 to a longitudinal 
direction, and 2nd drive 40b to which the tilt of said mirror holder 1 1 is made to carry out in the vertical 
direction are held. Since 1st drive 40a and 2nd drive 40b are the same configurations, a is given to the 
sign of the configuration member of 1st drive 40a, 1st drive 40a is explained, 2nd drive 40b gives b to 



the same or sign same to a corresponding configuration member as the configuration member of 1st 
drive 40a, and the detailed explanation is omitted. 

[0018] As shown in drawing 1 and drawing 4 , 1st drive 40a is equipped with gear 5a, rod drive 6a, etc. 
Said gear 5a is supported rotatable to front housing 4a and rear housing 4b. 

[0019] Spherical -surface strike 13a is projected and formed in the location estranged rightward from 
said axis L in the rear face of the mirror holder 11. Fitting of the bulb 14of rod drive 6a a is carried out 
to said spherical-surface strike 13a. Rod drive 6a is inserted into said gear 5a, and thread-part 15a is 
formed in the peripheral face. Thread-part 15a has geared with flexible pawl 16of gear 5a a. 
[0020] As shown in drawing 4 , 1st drive 40a is equipped with motor 21a fixed in housing 4. Driver 22a 
has fixed to the output shaft of motor 21a. Driver 22a has geared to said gear 5a. If the rotation drive of 
the output shaft of said motor 21a is carried out, gear 5a will rotate by engagement with driver 22a and 
gear 5a. And the attitude drive of the rod drive 6a with which thread -part 15a geared to flexible pawl 16a 
is carried out by rotation of this gear 5a to gear 5a in a mirror side or an anti-mirror side direction (it sets 
to drawing 1 and is the vertical direction). 

[0021] that is, when rod drive 6a marches out to gear 5a to a mirror side direction (it sets to drawing 1 
and is the bottom), a dashed line shows a mirror 26 to drawing 1 through the mirror holder 1 1 - as - 
said - bis— it tilts to a longitudinal direction focusing on the point Q on the axis L of 12. While the part 
on the right of said axis L is moved in the direction of a side front of a mirror 26 in a mirror 26 at this 
time, the part on the left of Axis L is moved in the direction of a background of a mirror 26. 
[0022] Moreover, through the mirror holder 1 1, if rod drive 6a retreats to an anti-mirror side direction to 
gear 5a, a mirror 26 will be tilted to a longitudinal direction focusing on the point Q on the axis L of said 
screw 12, as a two-dot chain line shows to drawing 1 . While the part on the right of said axis L is 
moved in the direction of a background of a mirror 26 in a mirror 26 at this time, the part on the left of 
Axis L is moved in the direction of a side front of a mirror 26. 

[0023] As shown in drawing 4 , the memory unit 3 1 is attached in the front face of said front housing 4a. 
The memory unit 3 1 is equipped with the hold case 32. In the hold case 32, 1st detecting-element 50a 
which detects the tilt location of the longitudinal direction of said mirror 26, and 2nd detecting-element 
50b which detects the tilt location of the vertical direction of said mirror 26 are held. Since 1st detecting- 
element 50a and 2nd detecting-element 50b are the same configurations, a is given to the sign of the 
configuration member of 1st detecting-element 50a, 1st detecting-element 50a is explained, 2nd 
detecting-element 50b gives b to the same or sign same to a corresponding configuration member as the 
configuration member of 1st detecting-element 50a, and the detailed explanation is omitted. 
[0024] As shown in drawing 1 , 1st detecting-element 50a is equipped with sensing rod 33a, volume 
assembly 34a, etc. As shown in drawing 4 , said gear 5a is arranged on both sides of Axis L at the 
opposite side on the line alpha by which sensing rod 33a passes along said axis L and the core of said 
rod drive 6a. As shown in drawing 2 , rack 35a is formed in the longitudinal direction center section of 
sensing rod 33 a. 

[0025] As shown in drawing 2 , the input shaft of said volume assembly 34a is equipped with pinion 
36a, and pinion 36a has geared to said rack 35a. Moreover, the interior of the spring which is not 
illustrated is carried out to volume assembly 34a. Said spring carries out rotation energization of the 
pinion 36a in the direction of a clockwise rotation in drawing 1 , and is making the point of said sensing 
rod 33a always contact the rear face of said mirror holder 1 1 through pinion 36a. And if tilt of the mirror 
holder 1 1 is carried out to a longitudinal direction a core [ the pivot point P ], according to it, sensing rod 
33a will move to a mirror side or an anti-mirror side direction to the hold case 32, and will change the 
rectilinear motion of sensing rod 33a into rotation of a pinion 36. 

[0026] The volume body of said volume assembly 34a consists of a variable resistor, and functions as a 
detector which detects the rotation location of a pinion 36. And if tilt of the mirror holder 1 1 is carried 
out to a longitudinal direction a core [ the pivot point P ], when the resistance corresponding to the 
rotation location of a pinion 36 changes, the tilt location of the longitudinal direction of the mirror 26 
held at the mirror holder 1 1 will be detected. 

[0027] The sensing rods 33a and 33b constitute the rack member from this operation gestalt, 



respectively. Moreover, the 1st and 2nd drives 40a and 40b constitute the tilt driving means, 
respectively. Furthermore, the 1st and 2nd detecting elements 50a and 50b constitute mirror plane 
location detection equipment, respectively. The detection means is constituted by sensing rod 33a and 
pinion 36a further again. Moreover, the detection means is constituted by sensing rod 33b and pinion 
36b. 

[0028] Next, an operation of the electric door mirror equipment 1 constituted as mentioned above is 
explained. First, in carrying out tilt of the mirror 26 held at the mirror holder 1 1 to a longitudinal 
direction, it carries out the rotation drive of the motor 21 of 1st drive 40a a. Then, gear 5a rotates through 
driver 22a. And the attitude drive of the rod drive 6a with which thread-part 15a geared to flexible pawl 
16a is carried out by rotation of this gear 5a to gear 5a in a mirror side or an anti -mirror side direction, 
[0029] That is, if forward rotation of the motor 21a is carried out and rod drive 6a marches out to a 
mirror side direction to gear 5a, the mirror holder 1 1 will be tilted to a longitudinal direction focusing on 
the pivot point P on the axis L of a screw 12, as a dashed line shows to drawing 2 . Then, the mirror 26 
held at the mirror holder 1 1 is tilted to a longitudinal direction focusing on the point Q on said axis L, as 
a dashed line shows to drawing 1 . While the part on the right of said axis L is moved in the direction of 
a side front of a mirror 26 in a mirror 26 at this time, the part on the left of Axis L is moved in the 
direction of a background of a mirror 26. 

[0030] If tilt is carried out as said mirror holder 1 1 shows drawing 2 with a dashed line, sensing rod 33a 
contacted by the rear face of the mirror holder 1 1 will resist the energization force of the spring by 
which interior was carried out to volume assembly 34a, and will retreat to an anti -mirror side direction. 
Then, pinion 36a which geared to rack 35of sensing rod 33a a rotates. That is, the rectilinear motion of 
sensing rod 33a is changed into rotation of pinion 36a. If pinion 36a rotates, when the resistance 
corresponding to the rotation location of pinion 36a changes, the tilt location of the longitudinal 
direction of the mirror 26 held at the mirror holder 1 1 will be detected. 

[003 1] Moreover, as it tilts to a longitudinal direction focusing on the pivot point P on said axis L as a 
two-dot chain line shows the mirror holder 1 1 to drawing 2 like the time of forward rotation of the said 
motor 21a being carried out if inverse rotation of the motor 21a is carried out and rod drive 6a retreats to 
an anti-mirror side direction to gear 5a, and a two-dot chain line shows a mirror 26 to drawing 1 , it tilts 
to a longitudinal direction focusing on the point Q on said axis L. 

[0032] If tilt is carried out as said mirror holder 1 1 shows drawing 2 according to a two-dot chain line, 
when sensing rod 33a moves forward to a mirror side direction according to the energization force of 
said spring and the resistance corresponding to the rotation location of pinion 36a changes, the tilt 
location of the longitudinal direction of a mirror 26 will be detected. 

[0033] Next, in making the tilt of the mirror 26 carry out in the vertical direction, the rotation drive of 
the motor 21a of 2nd drive 40b is carried out, and it rotates gear 5b. Then, the attitude drive of the rod 
drive 6b is carried out by rotation of this gear 5b to gear 5b in a mirror side or an anti-mirror side 
direction. 

[0034] Then, although illustration is not carried out, tilt of the mirror holder 1 1 is carried out in the 

vertical direction a core [ the pivot point P on said axis L ], and tilt of the mirror 26 is carried out in the 

vertical direction a core [ the point Q on said axis L ] in connection with it. 

[0035] If tilt of the mirror holder 1 1 is carried out in the vertical direction, the attitude drive of the 

sensing rod 33b by which gear 5b has been arranged by the opposite side on both sides of Axis L will be 

carried out in a mirror side or an anti-mirror side direction at the line beta (refer to drawing 4 ) top 

passing through said axis L and the core of said rod drive 6b. Then, pinion 36b which geared to rack 

35of sensing rod 33b b rotates, and when the resistance corresponding to the rotation location of pinion 

36b changes, the tilt location of the vertical direction of a mirror 26 is detected. 

[0036] Therefore, according to this operation gestalt, the following effectiveness can be acquired. 

(1) The detection precision per unit angle can be improved with this operation gestalt, without enlarging 

the drive unit 3, since the tilt location of the longitudinal direction of a mirror 26 was detected in the 

rotation location of pinion 36a which geared to rack 35of sensing rod 33a which follows and moves to 

mirror holder 1 1 held for mirror 26, enabling free tilting a. That is, pinion 36a can be arranged to the 



latest of the straight-line migration locus of sensing rod 33a, and does not need to take the rotation locus 
of a lever 122 into consideration as compared with the case where lengthen the die length of the 
conventional lever 122 and detection precision is raised. 

[0037] (2) With this operation gestalt, since the tilt location of the vertical direction of a mirror 26 was 
detected in the rotation location of pinion 36b which geared to rack 35of sensing rod 33b which follows 
and moves to mirror holder 1 1 held for mirror 26, enabling free tilting b, do the effectiveness of a 
publication so to (1). 

[0038] In addition, the operation gestalt of this invention may be changed as follows. 
- With the aforementioned operation gestalt, although sensing rod 33a and the mirror holder 1 1 were 
formed into another object, sensing rod 33a and the mirror holder 1 1 may be unified. That is, it is good 
also as a mirror holder with which the rack section as a rack member which has rack 35a was formed. 
When it does in this way, since it unites with the mirror holder 1 1 which carries out migration 
displacement according to the tilt of a mirror 26, the rack section can interlock certainly migration of the 
rack section, and migration of the mirror holder 1 1 . Moreover, components mark can be lessened. 
[0039] - With the aforementioned operation gestalt, as shown in drawing 2 , it considered as the 
configuration in which the point of sensing rod 33a is made to contact the rear face of the mirror holder 
1 1, but as shown in drawing 5 , it is good also as a configuration in which the point of sensing rod 33a is 
made to contact a mobile and the inner edge of rod drive 6a as an actuator. Moreover, although 
illustration is not carried out, it is good as a configuration in which the point of sensing rod 33b is made 
to contact a mobile and the inner edge of rod drive 6b as an actuator as well as the above-mentioned 
example of an exception. 

[0040] Moreover, sensing rod 33a and rod drive 6a may be unified. That is, it is good also as a rod drive 
in which the rack section as a rack member which has rack 35a was formed. When it does in this way, 
since it unites with the rod drive which carries out straight-line migration in order to carry out tilt of the 
mirror 26, the rack section can interlock migration of the rack section, and migration of a rod drive 
certainly. Moreover, components mark can be lessened. 

[0041] Next, technical thought other than invention indicated to the claim which can be grasped from 
said operation gestalt and example of another is indicated below with those effectiveness. 
(1) It is mirror plane location detection equipment with which said rack member is united with said 
mobile in mirror plane location detection equipment according to claim 1 . Therefore, according to 
invention given in this (1), since it unites with the mobile in which a rack member carries out migration 
displacement according to the tilt of a mirror in addition to an effect of the invention according to claim 
1, the effectiveness that migration of a rack member and migration of a mobile can be interlocked 
certainly is acquired. Moreover, components mark can be lessened. 

[0042] (2) It is mirror plane location detection equipment with which said rack member is formed into 
another object with said mobile in mirror plane location detection equipment according to claim 1. 
Therefore, according to invention given in this (2), an effect of the invention according to claim 1 is 
done so. 
[0043] 

[Effect of the Invention] The detection precision per unit angle can be improved without enlarging a 
drive unit, since the tilt location of a mirror was detected in the rotation location of the pinion which 
geared to the rack member which follows and moves to a mobile according to invention according to 
claim 1 as explained in full detail above. 

[0044] Since the tilt location of a mirror was detected in the rotation location of the pinion which geared 
to the rack member which follows and moves to the attachment component holding a mirror according 
to invention according to claim 2, an effect of the invention according to claim 1 is done so. 
[0045] Since the tilt location of a mirror was detected in the rotation location of the pinion which geared 
to the rack member which moves with the straight-line migration of an actuator which carries out 
rectilinear motion in order to carry out tilt of the mirror according to invention according to claim 3, an 
effect of the invention according to claim 1 is done so. 



